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Dr. Kenneth Murray 
Laboratory of Molecular Biology 
Hills Road 
Cambridge , En gland 

It was good to hear frons you an6 about your attempts to yet at nucleo- 
tilde sciqti*ncr det*:rrnination of I?N:'. .; lthough w e  put in  a fair arxsimt of 
3 e v ~ l o p ~ s n t  uork in  t-*yiag tc; utilize the ribonucleotide t r ick i O r  s t d y  01 
niAi.1~oti3e seyuencrs i n  ,)NAD w e  have never pushed it further and I. du not 
forsee t h a t  we w i l l  g e t  sack to it in the near  future. 

Unfortunztely, this  bummer is alrnorat the very worst  t ime you could 
have suggested. 
Harbor Meeting and Cordon Conference) o r  involved in organizing this year ' s  
Gordon Sonference (June 20 - L4).  
ior zbout three weeks to participate i n a  course i n  Molecular Biology, 
probably ni l1  be back b y  late July and will spend P u e u s t  and Cepternber in  
h.h h l t w .  
t;r:-wil because oi ccjnaLruction. I & resul t  of our gaining new space, con- 
: . :d~rai; lc renc;vaticzns a r e  being macle and w e  s h a l l  probably have to double 
up for p r t  of the time. I fear  t h a t  the summer is apt  to be quite hectic and 
not very conducive to work. This, of course,  is not a very inviting picture 
for you, but I don't think J can be too much more  encouraging. 

f7'irst of all, during much of June 1 w i l l  be away (Cold Spring 

Gm about July 1 I w i l l  be p i n g  to Greece 
1 

tjOwevcr, i t ' s  very  likely that ou r  entire department w i l l  be in a 

Let m e  te l l  you however of some of m y  impressions about the  utilf.ty 
of using the ribonucleotide t r ick  for J N A  nilcleotide sequence &?termination. 
In principle tho method should work w e l l  and cer ta in  of the practical aspects  
worked out eve3  better than I espected. 
w h a t  the ,NLi polyrnerabe is copying sincg mhat ORE! hoks  a t  i s  the  product of 
the enzyme reaction and not the native GNA p r  I ._-- se. 
are copied under these conditions, the measured distribution of aifferent 
sequences would bs biasezl. The trouble i e  that there  is no good standard 
small (less than 100 nucleotides) d h A  with  which to check the method; we 
t r ied that w i t h  the c y t  b2 (BBA - 108. 243, 1% 5 )  but t h a t  wasn't the answer. 

'I he major difficulty is in knowing 

If only selected regions 



In a 
follows. I 
dZTP(C'4) 

'The major Frnblem a t  presc*nt is ,  ? E ,  1 I11Pntim-d above, ths  lack of 
i istAuzancc C S  th- fir30iity of copyin? of dsuhb-stranded 1 ) h B  by the ' 3Nk  p l y -  
m * r a ~ : ~ i .  LIT, f rom Kornberg's experience,  I wouJ4 say  the best  candil'ate 
is M13 sinqle-stranded DNA as pr imer  a n d  converting it to a completely 



double-stranded circle (the newly synthesized s t rand is believed to be open). 
In th i s  sys tem no branched DNA is made until af ter  one replication. 
by using the ribonucleotide t r ick here  obtain the  family of fragments f rom the 
complement to the MI3 phage UNA. I don't know, however, how w e l l  Mi13 i s  
copied with Mntt and a ribotripkosphate. W e  a lro  had talked at one time of 
looking a t  the terminal  sequence of X 3 p N J 4 .  

terminal regions to produce fully dotible-stranded rnol~caihes ( :era :a(: and h i s e r )  
w i t h  a ribonucleotide only in  thr! newly copied portion, one might derive fragments 
f rom that shor t  sequence. 

%e could 

3uite posaiblv bv ~ a p y i n g  the 

Lnz o t h e r  di:ficdty fiihich we albs were not able to overcome and which 
limits tile rrnethod to sonx extent is the inability to bubstitute a U or  r S for the 
dT residue. 
under conditionis where the athei ri'uonucleotides w o r k .  

E'os wine r e a m n  '3 1 I' or r TTF is  not significantly incorporated 

i*ai e ~ r i y  z b t  I car'r. oe irmre encouraging about your wish to come 
iA.:;i* tLi3 f ; c i ~  mi, OLS i.t i;robably would not be the mast conducive place for 
w k g t  yo\" want LO i i t ~  in s n g ,  Case.  4 e could certainly send you some of the 

m e  and i ~ ~ s t  a f  the i 3 L  ribonucleoside triphosphates are available com- 
ially. If I :an se of a n y  help I'd be glad to t r y .  

'N i t h  be c t re ga rd 6 , 


